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(57) ABSTRACT

A system for testing semiconductor devices on device test
boards has a single tester channel connected to multiple
DUTs m a loop. Outputs from DUTs are received at a
comparator and latch after a period of Round Trip Delay
(RTD). The comparator is connected in a parallel configu-
ration with the return path of the loop, where the point of
connection 1s 1n greater proximity to DUT output pins than
the test channel and 1s a path different from the tester I/O
driver path, thus preventing input signals from test drivers
from interfering with output signals from DUTs that will
serve as 1nputs to test circuitry. The time 1t takes a new 1nput
cycle state to reach the output comparator 1s long after the
output from a prior cycle has been tested. A diode clamp and
resistor are connected 1n a series with the comparator at the
input stage near the comparator in order to reduce ringing at
the mput of the comparator, which limits tester speed.
Bus-switches composed of Field Effect Transistors (FET)
electrically switch the input/output (I/O) of DUTs being
tested to either exclusively drive or receive trace lines,
respectively, reducing DUT pin loading and thus increasing
achievable testing speed. The improved testing system func-
fions 1n conjunction with a system designed to perform
parallel test and burn-in of semiconductor devices, such as
the Aehr Test MTX System. The MTX can functionally test
large quantities of semiconductor devices 1n parallel. This
system of testing provides an effective and practical method
for reducing overall test cost without sacrificing quality.

20 Claims, 7 Drawing Sheets
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ENHANCEMENTS IN TESTING DEVICES
ON BURN-IN BOARDS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to systems for and methods
of testing of multiple semiconductor devices on testing
boards. More specifically, 1t relates to more efficient meth-
ods and systems of testing semiconductor devices. Most
especially, it relates to such systems and methods 1n which
the semiconductor devices are tested 1n parallel and in which
round trip delays 1n signal paths for mput test signals and
resulting output signals from the devices are substantially
climinated.

2. Description of the Prior Art

When fabrication of integrated circuits and other semi-
conductor devices, such as dynamic random access memory
(DRAM) or flash memory devices, has been completed, the
semiconductor devices are subjected to burn-in and electri-
cal tests in order to i1dentify and eliminate defective semi-
conductor devices before shipment to a customer. The term
“burn-in” relates to operation of an integrated circuit at a
predetermined temperature or temperature profile, typically
an elevated temperature 1n an oven. Certain operating elec-
trical bias levels and/or signals are supplied to the semicon-
ductor devices while they are at the elevated temperature.
The use of the elevated temperature accelerates stress to
which the devices are subjected during burn-in, so that
marginal devices that would otherwise fail shortly after
being placed in service fail during burn-in and are elimi-
nated before shipping. In electrical test, a more complete set
of operating electrical bias levels and signals are supplied to
the device to provide a thorough evaluation of 1ts functions.

Commonly assigned U.S. Pat. No. 5,682,472, 1ssued Oct.
2’7, 1997 to Jefirey A. Brehm and Patrick M. Shepherd, the
disclosure of which 1s hereby incorporated by reference
herein, discloses a prior art example of a burn 1n method and
system, which 1s configured to test large numbers of semi-
conductor devices 1n parallel. In one aspect of that system,
different round trip delay compensation time 1s provided for
different ones of the semiconductor devices under test
(DU'Ts), based on different signal path lengths to the devices.

The use of such variable round trip delay compensation
results 1n a significant performance enhancement of such a
system for testing large numbers of semiconductor devices
in parallel. In particular, the Assignee’s commercially avail-
able MTX parallel test and burn-in system 1s able to operate
at a test signal rate of 20 MHz as a result of using the
variable round trip delay compensation. This compares to a
typical burn-in test signal rate of 5 MHz for burn-in systems
prior to the MTX parallel test and burn-in system.

As integrated circuit operating speeds 1ncrease, there 1s a
corresponding increase 1n speed requirements for burn-in
systems and methods. For example, among the highest
performance memory integrated circuits are those that com-
ply with the Rambus standard. Those memory integrated
circuits operate at a signal rate of up to 800 MHz. While a
parallel test and burn-in system like the MTX system cannot
measure AC performance of such high frequency Rambus
integrated circuits, the circuits can be operated at much
lower speeds for functional testing with an MTX or similar
burn-in and test system. Clearly, if the AC performance of
such a highly parallel test and burn-in system can be
improved, allowing higher frequency integrated circuits to
be operated at higher frequencies than possible with the
current MTX parallel test and burn-in system for functional
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testing, a higher throughput and consequently lower cost per
integrated circuit functional testing is permitted. Therefore,
the present invention 1s directed to improving such a parallel
test and burn-1n system to allow test signal rates of 30 MHz
and higher to be achieved.

In addition to parallel test and burn-in systems for func-
tional testing, much higher performance single head testers
are known 1n the art and are employed for AC testing of
integrated circuits. Such single head testers often incorpo-
rate a variety of features to make them operable at higher
frequencies.

Such single head testers are described, for example, 1n M.
Mydill, “A Test System Architecture to Reduce Transmis-
sion Line Effects During High Speed Testing,” IEEE Inter-
national Test Conference, Paper 29.3, pp. 701-709 and J. A.
Gasbarro et al., “Techniques for Characterizing DRAMS
with a 500 MHz Interface,” IEEE International Test
Conference, Paper 22.2, pp. 516-525. These papers disclose
a technique for substantially eliminating round trip delay 1n
such single head testers, but the direct application of this
technique 1n a parallel test and burn-in system 1s
problematical, because, as disclosed, 1t requires the use of
two tester channels per DUT I/O pin, which reduces the
efficiency of a parallel test and burn-in system by 50 percent.
Further development 1s therefore required to allow substan-
tial elimination of round trip delay 1n a parallel test and
burn-in system without paying a substantial efficiency pen-
alty 1n such a system.

Such a typical prior art VLSI (Very Large Scale
Integration) semiconductor device single head testing sys-
tem 1s shown 1n FIG. 1. VLSI refers to the placement of a
large number (over 1000) of device elements, such as
transistors, on integrated circuits. The Device Under Test 10
(DUT) is connected to a driver channel 12 for inputting
driver signals 1nto the DUT and a receiver channel 14 for
receiving signals from the DUT that will be tested. Round
Trip Delay (RTD) is a measure of the total amount of time
required for a signal to propagate from one end of a trace line
(the tester in FIG. 1) to the other end and back to its point
of origin (the tester). In FIG. 1, RTD would be equivalent to
the time required for a signal to travel from the test drive 12
to the DUT 10 and back to the receiver channel of the tester
14. Notably, neither of these channels can both drive and
receive signals 1n this implementation. Also, this method has
not been used 1 burn-in systems which usually have 1/Os
from multiple DUTs tied to one tester channel.

An existing method used to test DUTs on burn-in boards
1s shown 1n FIG. 2. A tester 20 connects to DUTs 21 to be
tested at two 1nterfaces/pins, such as 22 and 24. The tester
input driver 25 connects to the DUT inputs as shown at 22,
and the tester I/O driver 26 connects to the DUT I/O drivers
as shown at 24. The 1nput driver 25 produces a test signal
periodically that results 1n correct data at the output of DUTs
operating. The physical trace line length between tester
drives 25 and 26 and rows of DUTs 21 may be 2-3 feet, and
the propagation delay (Pd) for these traces typically ranges
from 7 to 12 nanoseconds. The propagation delay resulting
from the sum of the input and output lengths 1s referred to
as Round Trip Delay (RTD) and is an important limitation on

testing cycle speed 1n testing systems such as that shown in
FIG. 2.

Tester mput driver 25 typically will have more DUTs
connected to 1t than will the tester I/O driver 26 and much

better line termination. The tester I/O driver typically 1s
connected to 8 different DUT 1/0 pins. All grouped DUT I/0O
pins receive mputs in parallel, but only one selected DUT 1n
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an I/O group 1s enabled at one time through multiplexing to
drive the I/O line 27 for testing. The signal sent by that DUT
on the I/0 line 27 1s inputted to a comparator 28 and a latch
29 which constitute the test logic that determines 1f the DUT
signal sent on I/O line 27 1s the proper level.

FIG. 3 shows a timing diagram illustrating how signals
propagate through the testing network of FIG. 2. Each of the
traces 30, 31, and 32 20 represent the signal level at the
points labeled A, B, and C, respectively, 1n FIG. 2. Each of
the vertical hash marks at the left of the traces 30, 31, and
32 denote a time of zero nanoseconds. The input to the
comparator at C after 50 nanoseconds should mimic the low
level outputs 34, but it does not because a new driver input
signal which 1s seen at C i1s sent by the driver 26 at 50
nanoseconds, contending with delayed DUT output at C at
the beginning of the next test cycle. In order for the proper
low-level outputs from the DU'Is to be seen at the compara-
tor mput C, the 50 nanosecond tester I/O cycle 36 must be
extended by 24 nanoseconds, the Round Trip Delay 38. As
a result, the mput signals from the test driver do not interfere
with or cancel out output signals from DUTs that will serve
as 1nputs to test circuitry. If the cycle 1s not extended, only
a 1 nanosecond pulse output 39 will be seen at the com-
parator input C.

The RTD for the prior art can be a wide range for different
devices. This wide range can make 1t difficult to make timing
measurements on the devices such as the propagation delay
fime or the access time. An accurate RTD time 1s necessary
to know how much system delay to subtract off the timing
measurement. There 1s usually some compensation within
the test hardware for some fixed amount of RTD.

Moreover the DUTs’ 1/O drivers are the weakest current
drivers 1n the driver chain. The weak DUT I/O driver limits
maximum test speed. Furthermore, proper termination for
tester I/O drivers 1 the input state cannot be obtained
because proper 1mput termination at DUTs generally cannot
be achieved. This 1s because DUT output drivers cannot
drive proper mput termination. Tester mput drivers have
much stronger current delivery capability than DUT output
drivers. In an attempt to partially compensate for this
problem, the circuit pictured in FIG. 2 has a small series
resistor positioned between the DUT and tester comparator
and approximately equidistant from both.

Capacitance 1s added on the DUT I/O output pin as more
DUT 1/O pins are grouped in parallel with one another,
limiting tester speeds.

Long trace lines limait tester speed. Tester I/O drivers can
be moved very close to DU'Ts, but this results 1in higher costs
due to increased cooling requirements. It also results in
lower quantities of DUTs per cubic area that can be tested in
the burn-in oven.

SUMMARY OF THE INVENTION

Accordingly, it 1s an object of this mmvention to substan-
tially eliminate the effect of trace Round Trip Delay (RTD)
on the speed at which semiconductor devices on burn-in
boards can be tested.

It 1s a further object of the invention to increase the speed
at which semiconductor devices can be tested with a parallel
test and burn-in system.

It 1s another object of this invention to reduce the cost at
which DUTs on burn-in boards can be tested.

It 1s an additional object of this invention to reduce the
number of test channels required to test DUTs on burn-in
boards.
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The attainment of the foregoing and related objects may
be achieved through use of the novel semiconductor device
parallel test and burn-in system and method herein dis-
closed. In accordance with this invention, a semiconductor
device parallel test and burn-in system includes a pattern
ogenerator for generating a plurality of test signals for the
semiconductor devices. An interface couples a plurality of
semiconductor devices 1n parallel to the pattern generator. A
plurality of data output comparators are coupled to the
interface so that one of the plurality of data output com-
parators can be coupled to each of said plurality of semi-
conductor devices. The interface and the data output com-
parators are coupled to substantially eliminate round trip
delay.

In accordance with another aspect of the invention, a
method for burn-in testing of a plurality of semiconductor
devices includes providing a plurality of burn-in test signals
to an 1nput of each of the plurality of semiconductor devices.
A data output comparator 1s coupled to an output of each of
the plurality of semiconductor devices 1n a manner to
substantially eliminate round trip delay. Data output signals
are provided from each of the plurality of semiconductor
devices to the data output comparator.

Through use of the system and method of this invention,
a speed-enhanced system for testing semiconductors on
enhanced burn-in boards can be achieved with a single tester
channel connected to multiple DUTs 1n a loop.

The tester periodically sends test signals to the Device
Test Board (DTB) containing DU'Ts. Outputs from the DUTs
are received at test circuitry, such as a comparator and latch,
for example, after a period of Round Trip Delay (RTD). This
comparator 1s connected 1n a parallel configuration with the
return path of the loop, where the point of connection 1s in
oreater proximity to DUT output pins than the test channel
and 1s a path different from the tester I/O driver path. As a
result, the mnput signals from the test driver do not interfere
with or cancel out output signals from DUTs that will serve
as mputs to test circuitry. Clamping circuitry such as a diode
clamp and resistor, for example, 1s connected 1n series with
the comparator at the input stage near the comparator in
order to reduce ringing at the input of the comparator, which
limits tester speed. The requirement that the clamping cir-
culitry be near the comparator means that it should be closer
to the comparator than to the output of the DUT, preferably
as close as physically possible to the comparator. The output
of the comparator enters a latch into which the output of the
comparator and a trace RTD null signal enter. A latch 1s a
circuit component that can “remember” an earlier input until
it 1s cleared or the data 1s “requested” by another circuit.

Another aspect of the present invention 1s the use of
bus-switches composed of Field Effect Transistors (FET)
that electrically switch the input/output (I/O) of DUTs being
tested to either exclusively drive or receive trace lines,
respectively. The use of these switches reduces DUT pin
loading because only one line 1s connected to each pin at
time, which 1ncreases achievable testing speed.

A further aspect of the present invention consists of
multiplexers that connect a single DUT output pin at a time
to comparator circuitry to reduce DUT output capacitance
and thus allow faster testing speeds.

The improved testing circuitry configurations desirably
functions 1n conjunction with a system designed to perform
parallel test and burn-in of devices, such as the MTX
Massively Parallel Functional Test System (MTX) produced
by Aehr Test Systems. The MTX can functionally test large
quantities of devices 1n parallel; however, 1t only needs one
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pattern generator for the testing of all the devices. The
unique system of two sets of latches within the recording
system triggered by each device allows higher speed testing.
This system of testing provides an effective and practical
method for reducing overall test cost without sacrificing
quality.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a typical prior art two channel VLSI
tester.

FIG. 2 illustrates prior art flyback testing on a burn-in-
board with multiple Devices Under Test.

FIG. 3 shows a prior art timing diagram 1llustrating how
signals propagate throughout the network of FIG. 2.

FIG. 4 illustrates a first embodiment of a portion of a
burn-in system i1n accordance with the invention incorpo-

rating flyback testing on a burn-in-board with removal of
trace R1D.

FIGS. S5A and 5B 1illustrate distortion on I/O lines 1n a
flyback testing with varied terminations.

FIG. 6 shows a timing diagram illustrating how signals
propagate throughout the network of FIG. 4.

FIG. 7 illustrates a second embodiment of a portion of a
burn-in system i1n accordance with the invention incorpo-
rating the use of bus-switches 1n testing DUTs.

FIG. 8 illustrates a third embodiment of a portion of a
burn-in system in accordance with the invention incorpo-
rating the use of multiple bus-switches 1n testing multiple

pairs of DUTs.

FIG. 9 1llustrates a fourth embodiment of a portion of a
burn-in system in accordance with the invention incorpo-
rating the use of bus-switches with mux/demux capability in
testing multiple DU'Ts.

FIG. 10 1llustrates a fifth embodiment of a portion of a
burn-in system in accordance with the invention incorpo-
rating reducing the number of DU'Ts per I/O test channel to
increase testing speed.

FIG. 11 1s a generalized block diagram of a burn-in
system 1n accordance with the invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 4 1llustrates flyback testing on a burn-in-board with
multiple DUTs 41, which can be compared with the prior art
method of testing used for burn-in boards shown 1n FIG. 2.
A tester 40 connects to DUTs 41 to be tested at two
interfaces/pins, such as 42 and 44. The tester input driver 45
connects to the DUT mputs as shown at 42, and the tester I/O
driver 46 connects to the DUT I/O drivers as shown at 44.
The mput driver 45 produces a test data mput signal peri-
odically that 1s reproduced 1n state form as an output 1n the
case of memories or, more generally, 1s a predetermined
function of the mput for other types of integrated circuits, at
the data output of non-faulty DUTs. The typical physical
trace line length between test drivers 45 and 46 and rows of
DUTs 41 1s 2-3 feet, and the propagation delay for these
traces typically range from 7—12 nanoseconds (ns). The sum
of the 1input and output delays equals the propagation delay,
referred to as Round Trip Delay (typically 14-24 ns).

Tester mput driver 45 typically will have more DUTs
connected to 1t than will the tester I/O driver 46 and much
better line termination. The tester I/O driver typically 1s
connected to 8 different DUT I/O pins. The signal sent by
that DUT 1s resistively 1solated by an isolating resistor of
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about 100 ohms or greater to the I/O line of the driver, but
a separate line 47 carries the DUT output to a series
connection of a small value resistor and zener clipping diode
pair comprising a z-clamp, and a comparator 48, and then to
a latch 49. This configuration differs from the prior imple-
mentation described in FIG. 2 1n that the 1nput to the positive
node of the comparator 1s taken directly from DUT outputs
at B and not from a point very close to the tester I/O driver
as indicated by 29 1n FIG. 2. The change prevents the DUT
output seen at the comparator from being cancelled out by
the tester I/O driver turning on for the next test cycle.

The series resistor 1n 48 reduces ringing at the comparator
in a conventional manner.

The z-clamp 1n 48 of FIG. 4 improves signal accuracy on
long lines. This 1s shown 1n the graphs 50 and 54 of FIGS.
SA and 5B. Graph 50 depicts the voltage entering the
comparator at 48 1n FIG. 4 when the z-clamp 1s removed
from that circuit. Graph 54 depicts the voltage seen at the
comparator when the z-clamp 1s included as in FIG. 4. The
graphs show that distortion (sinusoidal) is much smaller in
magnitude when the z-clamp is included (56) than when it
is not (52). Ideally, both signals on the right side (“trailing
edge”) of graphs 50 and 54 should be “flat”, and clearly 56
1s much “flatter” than 52. The more “flat” the signal 1s, the
more effectively the comparator at 48 1n FIG. 4 and the test
logic 49 can determine whether the outputs from DUTs are
correct.

FIG. 6 shows a timing diagram for FIG. 4 that 1s analo-
oous to the timing diagram in FIG. 3. FIG. 6 shows a timing
diagram 1llustrating how signals propagate through the test-
ing network of FIG. 4. Each of the traces 60, 61, and 62
represent the signal level at the points labeled A, B, and C,
respectively, 1n FIG. 4. Each of the vertical hash at the left
of traces 60, 61, and 62 denote a time of zero nanoseconds.

Because the mput to the comparator 48 at C 1s taken from
a pomnt B 1n the proximity of DUT output and not from a
point 1n the proximity of the I/0 tester driver 46 1n the return
loop and 1s taken from a path different from the tester I/0O
driver path, the low level output 69 from a DUT that
propagates to C, the 1input to the comparator, 1s not cancelled
out as in the circuit depicted in FIG. 2. In this manner, trace
Round Trip Delay 1s eliminated.

Trace propagation delay, the time required for a signal to
propagate from the test input 45 to DU'Ts 41, and equally to
propagate along line 47 between DUT outputs at B and the
circuitry 48, can be eliminated or “nulled out.” This 1is
accomplished by delaying or shifting the 50 nanosecond
tester cycle 66 with a delay equal to RTD time as shown 1n
68. This 1s accomplished through the TRACE RTD NULL
circuitry 43 in FIG. 4. In this manner, the input to the
comparator at C in FIG. 4 1s only used for testing by 49
between the times indicated by the arrows labeled “0” and
“50 ns” 1n 68. As FIG. 6 shows, examining the signal at C
during this period exactly captures the high and low level
output pulse widths from DUTs without the interference

depicted by the pulse 39 1n FIG. 3.

FIG. 7 depicts additional enhancements of the circuit in
FIG. 2 which improve testing speed and performance. FIG.
7 shows bus-switches 70 connected to the outputs of DUTs
72. These switches reduce trace line length when the DUTs
72 output signals for testing by switching off connection to
the tester I/O driver 76. This increases possible testing
speeds by reducing capacitance loading and eliminating long
mnput line trace. It also reduces capacitance loading on DUT
input/output pins, allowing DUTs capable of driving only
relatively small capacitances to be tested when they other-
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wise would not be able to be tested. The bus switches 70 also
provide proper termination for tester I/O driver 76 when it
1s 1n the mput mode. Other than as shown and described, the
construction and operation of the FIG. 7 embodiment of the
invention 1s the same as that of the FIG. 4 embodiment.

FIG. 8 depicts 8 bus-switches connected to 8 DU'Ts, as in
FIG. 7, but each bus switch 86 and 87 1s on the driver board
side 1nstead of the DTB side, as 1n the implementation 1n
FIG. 7. Placing the bus switches on the DTB side as close
to DUTs as possible (FIG. 7) enhances the advantages of
bus-switch technology described previously but requires
additional cooling or high temperature operating devices,
since these are 1n the high temperature burn-in environment.
By placing the bus-switches on the driver board side 88, this
cooling problem 1s avoided. As in other implementations,
series resistors are connected between DUTs and the tester
I/0O driver for tester driver 1/0 1solation when the DUT 1s 1n
output mode. FIG. 8 also depicts reduced channel logic in
comparison to FIG. 7, which can reduce testing cost. Other
than as shown and described, the construction and operation

of the FIG. 8 embodiment of the invention 1s the same as that
of the FIGS. 4 and 7 embodiments.

FIG. 9 depicts bus-switches with multiplexer/
demultiplexer capability, which gives further reduction of
pin capacitance for DUT output, which increases testing
speed. The bus-switches 90 1n FIG. 9 are on the DTB side
of the testing configuration as 1in FIG. 7. Other than as shown
and described, the construction and operation of the FIG. 9
embodiment of the invention is the same as that of the FIGS.
4, 7 and 8 embodiments.

FIG. 10 depicts a testing configuration in which four
DUTs 101 are connected to each I/0O test driver instead of
cight DUTs 41 per 1/0O test driver as depicted 1n FIG. 4. The
reduction 1n DUTs per test driver reduces capacitance on
trace lines and the number of trace stubs seen by each test
driver. Trace stubs are short branches connecting DUT pins
to main traces on the burn-in board. Ideally, the main traces
are routed to eliminate trace stubs, but in practice, not all of
them can be eliminated. Reducing the number of DUTs per
test driver means that the number of trace stubs per test
driver 1s also reduced. These changes increase maximum
testing speed. Other than as shown and described, the
construction and operation of the FIG. 10 embodiment of the
mvention 1s the same as that of the FIGS. 4, 7, 8 and 9
embodiments.

The system portions of the FIGS. 4, 7, 8, 9 and 10
embodiments are incorporated 1n a burn-in system as shown
in FIG. 11. As shown 1 FIG. 11, each slot 1n a zone has a
slot 1nterface 159 and can include optional fault analysis
161. The pattern generator 145 1s algorithmic and 1s capable
of generating N, N*'%, and N” patterns. The test slot interface
or driver board 159 includes DUT power supplies, signal
drivers, data output comparators and pass/fail logic. The
device test board 147 and test slot interface for each slot
Incorporates a system portion as shown in FIGS. 4,7, 8, 9
or 10. Other than as shown and described, the construction
and operation of the system of FIG. 11 1s the same as shown
and described 1n the above referenced Brehm et al. patent.

It should further be apparent to those skilled 1n the art that
various changes 1n form and details of the invention as
shown and described may be made. It 1s intended that such
changes be 1ncluded within the spirit and scope of the claims
appended hereto.

What 1s claimed 1s:

1. A semiconductor device parallel test and burn-in
system, which comprises:
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a pattern generator for generating a plurality of test
signals for the semiconductor devices;

an interface for coupling a plurality of semiconductor
devices 1n parallel to said pattern generator; and

a plurality of data output comparators coupled to said
interface so that one of said plurality of data output
comparators can be coupled to each of said plurality of
semiconductor devices;
where said interface and said data output comparators

arec coupled to substantially eliminate round trip
delay.

2. The semiconductor device burn-in system of claim 1 1n
which said interface and said plurality of data output com-
parators are coupled to substantially eliminate round trip
delay by providing one of said data output comparators

having an input adjacent to a separate test output connection
of each of said plurality of semiconductor devices under test.

3. A semiconductor device parallel test and burn-in
system, which comprises:

a pattern generator for generating a plurality of test
signals for the semiconductor devices; an interface for
coupling a plurality of semiconductor devices 1n par-
allel to said pattern generator; and

a plurality of data output comparators coupled to said
interface so that one of said plurality of data output
comparators can be coupled to each of said plurality of
semiconductor devices;
where said interface and said data output comparators
arec coupled to substantially eliminate round trip
delay by providing one of said data output compara-
tors having an input adjacent to a separate test output
connection of each of said plurality of semiconductor
devices under test;

said system further comprising a diode clamp con-
nected between the test output connection of each of
said plurality of semiconductor devices under test
and said data output comparator.

4. A semiconductor device parallel test and burn-in

system, which comprises:

a pattern generator for generating a plurality of test
signals for the semiconductor devices;

an interface for coupling a plurality of semiconductor
devices 1n parallel to said pattern generator; and

a plurality of data output comparators coupled to said
interface so that one of said plurality of data output
comparators can be coupled to each of said plurality of
semiconductor devices;
where said 1nterface and said data output comparators
are coupled to substantially eliminate round trip
delay by providing one of said data output compara-
tors having an input adjacent to a separate test output
connection of each of said plurality of semiconductor
devices under test;

said system further comprising a first output bus switch
connected between the test output connection of each
of said plurality of semiconductor devices under test
and said data output comparator.

5. The semiconductor device parallel test and burn-in
system of claim 4 additionally comprising a tester iput/
output driver capable of being driven 1n an input mode and
an output mode coupled between said pattern generator and
the test output connection of each of said plurality of
semiconductor devices under test through a second output
bus switch.

6. The semiconductor device parallel test and burn-in
system of claim 5 1n which said first output bus switch
comprises a first field effect transistor.
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7. The semiconductor device parallel test and burn-in
system of claim 6 in which said second output bus switch
comprises a second field effect transistor.

8. The semiconductor device parallel test and burn-in
system of claim 7 in which said first and second field effect
transistors are provided in said interface and said device
parallel test and burn-in system additionally includes at least
one semiconductor device test board connected to said
interface and including the plurality of semiconductor
devices under test.

9. The semiconductor device parallel test and burn-in
system of claim 7 in which said device parallel test and
burn-in system additionally includes at least one semicon-
ductor device test board connected to said interface and
including the plurality of semiconductor devices under test,
said first and second field etfect transistors being provided 1n
said semiconductor device test board.

10. The semiconductor device parallel test and burn-in
system of claim 9 1n which said first field effect transistor 1s
provided 1n a multiplexer circuit between the plurality of
semiconductor devices under test and said data output
comparator.

11. A semiconductor device parallel test and burn-in
system, which comprises:

a pattern generator for generating a plurality of test
signals for the semiconductor devices;

an 1nterface for coupling a plurality of semiconductor
devices 1n parallel to said pattern generator; and

a plurality of data output comparators coupled to said
interface so that one of said plurality of data output
comparators can be coupled to each of said plurality of
semiconductor devices;
where said interface and said data output comparators
arc coupled to substantially eliminate round trip
delay; and

where one of said plurality of data output comparators
1s coupled to each of the plurality of semiconductor
devices through a multiplexer.

12. A method for burn-in testing of a plurality of semi-

conductor devices, which comprises:

providing a plurality of burn-in test signals to an mnput of
cach of the plurality of semiconductor devices;

coupling a data output comparator to an output of each of
the plurality of semiconductor devices 1n a manner to
substantially eliminate round trip delay; and
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providing data output signals from each of the plurality of

semiconductor devices to the data output comparator.

13. The method for burn-in testing of claim 12 1n which
the data output comparator i1s coupled to substantially elimi-
nate round trip delay by providing the data output compara-
tor having an 1nput adjacent to a separate test output con-
nection of each of said plurality of semiconductor devices
under test.

14. The method for burn-in testing of claim 13 addition-
ally comprising:

connecting a diode clamp between the test output con-

nection of each of the plurality of semiconductor
devices under test and the data output comparator.

15. The method for burn-in testing of claim 13 addition-
ally comprising:

connecting a first output bus switch between the test

output connection of each of the plurality of semicon-
ductor devices under test and the data output compara-
tor.

16. The method for burn-in testing of claim 15 addition-
ally comprising:

connecting a tester input/output driver capable of being

driven 1n an mput mode and an output mode between
said pattern generator and the test output connection of
cach of said plurality of semiconductor devices under
test through a second output bus switch.

17. The method for burn-in testing of claim 16 1n which
the first output bus switch comprises a first field etfect
transistor.

18. The method for burn-in testing of claim 17 1in which

the second output bus switch comprises a second field etfect
transistor.

19. The method for burn-in testing of claim 18 1n which
the first field effect transistor 1s provided 1n a multiplexer
circuit between the plurality of semiconductor devices under
test and the data output comparator.

20. The method for burn-in testing of claim 12 1n which
the one of said plurality of data output comparators 1is
coupled to each of the plurality of semiconductor devices
through a multiplexer.
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